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On 15 February 2004 an episode of bloody diarrhea
affecting a barbary macaque (Macaca sylvanus)
occurred at the Vienna Zoo in Austria. Despite
prompt initiation of therapy (enrofloxacin, 50 mg
qd p.o. plus metronidazole, 50 mg bid p.o.) and
implementing quarantine measures for the diseased
animals, a total of four of the ten monkeys fell ill
and died; one within 30 hours, a second and third
after seven days and the fourth after two weeks.
Two intestinal samples obtained during post-
mortem examination yielded Shigella flexneri Sv 2a.
On 19 February a 6-year-old female orangutan
(Pongo pygmaeus) developed fatigue with onset of
bloody diarrhea 24 hours later and died after a
further 24 hours. On 22 February an 18-year-old
orangutan developed weakness and hemorrhagic
discharge 24 hours after delivering a clinically
healthy offspring. Four hours later the animal died
despite intensive care. Both animals showed hemor-
rhagic, necrotizing colitis and peritonitis when sec-
tioned. Stool specimens from the two cadavers and
from the three remaining orangutans (the male
developed bloody diarrhea on 24 February) yielded
Shigella flexneri SV 2a. The two adult animals were
treated with ciprofloxacin (400 mg q12h i.v.), the
asymptomatic newborn with mecillinam (50 mg per
day, in three doses, i.v., for eight days).
On 22 February a 33-year-old male animal keeper
was called to work to assist in cleaning the cages of
the two deceased orangutans (no laboratory results
were available at this time). Although standard
precautions (gloves, gowns) were taken, the keeper
developed bloody diarrhea within eight hours and
was hospitalized for four days. The patient’s stool
specimen also yielded Shigella flexneri Sv 2a, indis-
tinguishable from the seven monkey isolates, by
PFGE using XbaI as restriction enzyme. The isolates
of this outbreak at the zoo showed a pulsed field gel
electrophoresis (PFGE) pattern clearly different
from those found in 24 human S. flexneri Sv 2a1201-9712/$30.00 # 2005 International Society for Infectious Diseas
doi:10.1016/j.ijid.2004.11.003isolates, tested at the national reference laboratory
during 2001—2004. The isolates uniformly showed in
vitro resistance to ampicillin, co-amoxiclav, chlor-
amphenicol, streptomycin, sulfonamides, tetracy-
cline, trimethoprim, and co-trimoxazole.
In a press release the zoo authorities blamed ‘a
contaminated meat can’ allegedly thrown over the
fence by visitors, for this outbreak.1 The new zoo-
noses directive 2003/99/EC requires investigation
of food-borne outbreaks through adequate epide-
miological and microbiological studies.2 Interven-
tion epidemiologists from the Austrian Agency for
Health and Food Safety (assigned to investigate the
outbreak) were unable to find any proof for the
existence of such a can.
Shigella flexneri is a well-known pathogen for
primates, chiefly responsible for morbidity and
mortality in colonized monkeys.3 Good et al. found
12% of 6646 monkeys, representing ten primate
species, were infected with Shigella, and 75% of
the Shigella isolates were S. flexneri.3 Asympto-
matic carriers are common, especially in new
world monkeys, and bacteriological screening is
known to have low sensitivity.4 Shigella could have
been introduced to the zoo via newly purchased
common marmosets (Callithrix jacchus), a species
with a tendency for asymptomatic chronic car-
riage.4 The zoo in Stuttgart experienced Shigella
flexneri Sv 2a outbreaks in non-human primates in
1990, 1991 and 1992 which were all related to
asymptomatic chronic carriers.4 If this hypothesis
is correct, it remains unclear how the infection was
transmitted from the common marmoset monkeys
(imported from Hungary on 2 February and kept in
quarantine at the time of the outbreak until 23
March) to the macaque colony and then to the
orangutan colony, which were all strictly separated
from one another geographically and had separate
animal keepers. Various staff members had access
to all three colonies and the possibility of the
transmission of Shigella, despite strict hygienic
measures, is well documented. Free-living birds
must be considered as another possible vectores. Published by Elsevier Ltd. All rights reserved.
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the orangutans. Extensive sampling and bacterio-
logical testing of cockroaches, mice and rats and of
the zoo staff did not provide any bacteriological
hints. Flies, another well-known vector, were not
around at this time of the year.
It is concluded that the human infection in this
outbreak represents a primate-associated occupa-
tional zoonosis. In 1993, Kennedy et al. reported a
small cluster of dysenteric illness due to Shigella
flexneri among technical assistants of a primate
research unit working with cynomolgus monkeys.4
Also in 1993 David and Schirl had reported an out-
break of Shigella flexneri Sv y in Vienna which had
killed two chimpanzees who fell ill six days after
transfer to the zoo. An animal keeper fell ill a ‘short
time’ after these new admissions as did six other
non-human primates.5
The original suspicion that the outbreak was
related to food was not supported by the epide-
miologic investigation. Nevertheless, unauthorized
feeding of the non-human primates by visitors
could be a further explanation for this outbreak.
This hypothesis would be supported by the fact
that only the strongest and most stalwart animals
of the Barbary macaque stock fell ill; those animals
which usually snatch feed thrown into the cages
first.
Despite the fact that this is a primate-associated
zoonosis case, humans still have to be considered
the only significant reservoir for human shigellosis.
In monkeys, shigellosis usually indicates close con-
tact with humans.
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